. Luminescence data of two isomers at different temperature 
Synthesis of L 1 : 4-(dimethoxymethyl)-6-(diphenylphosphino)pyridine
This compound was prepared in a synthetic procedure similar to that of 2-( diphenylphosphino)-5-(dimethoxymethyl)pyridine.
[C(AuL 1 ) 6 Ag 2 ](BF 4 ) 4 and [C(AuL 2 ) 6 Ag 2 ](BF 4 ) 4 (1) were prepared according to literature methods.
(a) 2-bromo-4-(dimethoxymethyl)pyridine
To a flask 2-Bromo-4-pyridinecarboxaldehyde (10 g, 54.2 mmol), p-toluenesulphonic acid (204 mg, cat.) and trimethylorthoformate (25 mL) were added and sparged with nitrogen. 100 ml dry methanol was injected. The mixture was refluxed at 68°C for 4 hours. After cooling down, 80 ml dichloromethane was added, and then washed with sat.Na 2 CO 3 and water. The aqueous layer was extracted with dichloromethane. The combined organic solution was washed with brine, dried with MgSO 4 and evaporated to yield a yellow oil (11.9 g, 95%).
1 H NMR (400.1 MHz; CDCl 3 ; ppm): δ8.27 (d, J = 5.2 Hz, H = 1, 6-Py), 7.50 (s, H = 1, 3-Py), 7.25 (d, J = 5.2 Hz, H = 1, 5-Py), 5.28 (s, H = 1, CH(OMe) 2 ), 3.26 (s, H = 6, -OMe). 13 C NMR (100.6 MHz, CDCl 3 , ppm): δ150. 13, 149.76, 142.43, 126.19, 120.86, 100.24, 52.65 . To a solution of L 1 (400 mg, 1.19 mmol) in CH 2 Cl 2 , Au(Me 2 S)Cl (350 mg, 1.19 mmol ) was added. After stirring for 20 minutes, the solution was evaporated to dryness to afford a white solid. The white solid was then dissolved with 30 ml acetone.
Freshly prepared Ag 2 O (605 mg, 2.61 mmol) was added into the above solution, followed by NaBF 4 (746 mg 6.78 mmol) and AgBF 4 (232 mg, 1.19 mmol). The mixture was stirred for 3 h in the dark before acetone was removed. The solid residue was extracted with CH 2 Cl 2 (3×20 ml). The combined solution was concentrated to a S9 dark brown oil under reduced pressure, which was triturated with ether to afford dark brown solid (407 mg, 54%). 1 H NMR (500.2 MHz; CD 2 Cl 2 ; ppm): δ7.83 (broad, H = 3, 6-Py), 7.41-7.57 (m, H = 30, Ph), 7.21 (broad, H = 3, 6-Py), 7.14 (broad, H = 3, 5-Py), 5.28 (s, H = 3, CH(OMe) 2 ), 3.33 (s, H = 18, -OMe). 13 C NMR (125.8 MHz, CD 2 Cl 2 , ppm): δ154.14, 153.64, 152.80, 150.90, 133.99, 133.62, 130.19, 128.50, 125.93, 100.74, 53.88 4 Redistilled Et 3 N (25 μl, 0.2 mmol) was added to a solution of [O(AuL) 3 Ag]BF 4 (340 mg, 0.2 mmol) in dry dichloromethane (6 ml), followed by Me 3 SiCHN 2 (100 μl, 2M hexane solution, 0.2 mmol ) . After stirring in dark for 3 h, excess AgBF 4 (39 mg, in 0.5 ml MeOH, 0.2 mmol) was added. The resulting solution was further stirred for 1 h before filtration. The filtrate was transferred to a tube, and ether was layered on it.
After two weeks, yellow-green block crystals (147 mg, 39%) deposited on the glass wall. δ154. 14, 153.64, 152.80, 150.90, 133.99, 133.62, 130.19, 128.50, 125.93, 100.74, 53.88. 31 
